Introduction
The Lennox-Gastaut syndrome (LGS) can occur in children usually between 1 and 8 years of age with diverse presentations; however, 3 unifying features (classic triad) are present in all of them. These include slow spike-and-wave (SSW) complexes (1-2.5 Hz) on the electroencephalogram (EEG), some degree of intellectual impairment, and the presence of multiple seizure types (including tonic, atonic, and atypical absences). 1 Although mental retardation (MR) is a criterion of the classic triad seen in patients with LGS, up to 10% of patients have an IQ within the normal range. 2 Gastaut et al. suggested that MR is not invariably present in LGS. 3 Niedermeyer further mentioned that normal intellect and normal alpha background on EEG is present in patients who develop LGS in the second decade of their life. 4 Studies have reported that patients in whom onset of LGS is after the age of 4 years and who have prominent myoclonus (myoclonic variant) tend to display better cognitive outcomes. 2, 5 In contrast, patients with earlier onset, higher frequency of tonic seizures (TS), repeated episodes of nonconvulsive status, and constantly slow interictal background have worse cognitive outcomes. 6 Ogawa et al. reported that the presence of atypical absence seizures (AAS) at the onset of LGS and persistent, frequent epileptiform discharges at follow-up are strong predictors for both poor cognitive and seizure outcomes in patients. 7 Herein, we report the case of a 28-year-old woman who started experiencing AAS and brief asymmetric TS since the age of 14 years and whose epilepsy met most of the criteria for LGS from the beginning of her epilepsy, except that she had normal intellect and interictal alpha background. Despite experiencing frequent, yet brief and subtle episodes of AAS and TS, the patient has maintained a fairly normal cognitive function.
Case report
A 28-year-old woman with a history of suspected LGS since the age of 14 years was admitted to the Veteran General Hospital for presurgical evaluation. Her medical history was notable for fullterm, spontaneous delivery with normal birth weight and absence of birth asphyxia. No later brain insults were noted. Her developmental milestones were unremarkable, and her neurological examination showed normal findings.
She had been quite healthy until the age of 14 years. At the age of 14 years, the patient's mother observed frequent episodes of absent-minded behavior in the patient, with eye staring lasting for approximately 10 min and followed by gradual recovery of consciousness. Some days later, the patient experienced a seizure with head deviation to the left, bilateral tonic arm postures, and ) on patients with this syndrome is still unclear. We report the case of a 28-year-old woman who developed AAS and brief asymmetric TS at the age of 14 years. Her seizure disorder met diagnostic criteria for LGS (SSW on electroencephalogram and multiple seizure types), but there was no intellectual impairment and an interictal alpha EEG. Even 14 years after the onset of her epilepsy, she maintained fairly normal cognitive function, although she was bothered by frequent brief and subtle episodes of AAS and TS.
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lapses of consciousness. Seizure duration was approximately 1-2 min. No aura was identified in both types of seizures, and brain magnetic resonance imaging (MRI) revealed no abnormalities. An electroencephalogram revealed episodes of generalized SSW complexes with variant duration, as well as generalized paroxysmal fast activities (GPFA) preceded by a sharp-contoured wave and electrodecremental response; however, the background was normal. The findings were suggestive of AAS and brief asymmetric TS. Although her seizure disorder persisted, she graduated from university and has worked as a plane model for many years. The patient frequently experienced AAS, approximately 4-5 times per week on average with its duration ranging from seconds to 4-5 h. Her AAS was never adequately controlled despite administration of most antiepileptic drugs (AEDs), including phenobarbital, valproate, topiramate, gabapentin, and levetiracetam. However, brief asymmetric TS were rarely observed by her mother since the fourth year of introduction of AEDs. The patient had never been considered for surgery because she experienced brief and subtle AAS and TS, the frequency and severity of which were slightly underestimated by her mother, and because she led a nearly normal daily life with rare epileptic falls.
Between 2003 and 2007, her EEG occasionally showed generalized slow SW, but was normal since 2008. However, frequent absent mindedness and brief subtle head nodding were disclosed by her mother, and routine EEG in March 2011 revealed frequent brief episodes of SSW and GPFA. Therefore, she was admitted for presurgical evaluation.
Upon admission, the findings from single-photon emission computed tomography (SPECT) and positron emission tomography (PET) were unremarkable. Video-EEG recorded many episodes of 2 types of seizures: (1) absent mindedness (motionless starring with occasional eye blinking for seconds to 1-2 min) with EEG findings of SSW (compatible with the presentation of AAS, Fig. 1 ) and (2) subtle head nodding with clouding of consciousness lasting for 3-4 s with EEG findings of GPFA preceded by a burst of generalized high-voltage sharply contoured slow waves and a electrodecremental response, suggesting brief TS (Fig. 2) . Her interictal background was normal (Fig. 3) . Her family members were still hesitant about surgical intervention. Therefore, her AED regimen was further modified. Subsequently, the severity of seizures she has experienced since the discharge has been brief and subtle.
Discussion
Our patient's late onset of seizures, normal cognitive function, normal interictal background, and no further significant mental deterioration are not typically seen in LGS patients; however, these findings do not preclude a diagnosis of LGS. Niedermeyer reports that mild-to-intense MR is usually found in association with LGS if LGS onset is in the first decade of life. Individuals with onset of LGS in the second decade are thought to have normal intellect but tend to show some degree of behavioral disorders. 4 In an 80-case series (childhood epileptic encephalopathy with SSW), Chevrie and Aicardi reported that the age at the first seizure had a prognostic value only in the ''primary'' group (excluding a definite brain lesion as evidenced by clinical and/or structural abnormalities). 2 Our case was consistent with their findings.
LGS with prominent myoclonic phenomenon (myoclonic variant) is reported to have better cognitive prognosis (commonly, over 75% patients have normal cognition). 2, 6, 8 However, our patient did not have this variant.
Goldsmith et al. hypothesized that patients with late onset
LGS have a favorable cognitive outcome because the brain has progressed beyond certain developmental stages, such as synaptogenesis and apoptosis before LGS onset, and seizures have less detrimental effects on intellectual development. 5 This might also apply to our case. Beaumanoir et al. evaluated 103 patients with LGS for 10 years or more. They found that in patients who display better cognitive abilities, LGS is preceded by epilepsy resembling idiopathic generalized epilepsy with typical absence seizures, idiopathic partial epilepsy with a late onset, or LGS with short duration and incomplete electroclinical pictures. 9 These features were not fully observed in our patient. Fig. 1 . Clinical presentation of absent mindedness (atypical absence seizure; motionless starring with occasional eye blinking for seconds to 1-2 min) with EEG findings of slow (1-2 Hz) spike-and-wave complexes.
In our patient, frequent AAS in association with generalized SSW was observed during the ''exacerbated'' phase of seizure. Ogawa et al. reported that the presence of AAS at the onset and the persistence of frequent epileptiform discharges were strong predictors of both poor cognitive and seizure outcomes. 7 Markand reported that SSW is associated with consistent clinical correlates including MR. 10 However, the findings in our patient were not consistent with the conclusions of Ogawa et al. and Markand. The effect of AAS and SSW on the cognitive functioning of our patient remains unclear. GPFA and TS are the most characteristic seizures of LGS and help to distinguish LGS from the other epileptic encephalopathies. TS could be quite subtle and often ''subclinical. '' 6,8,11 The ictal EEG of TS may reflect low-voltage 15-20 Hz fast activity, voltage attenuation, or rhythmic 10-15 Hz activity with high amplitude at the start of the seizure. 8 The 10-15 Hz EEG pattern is commonly seen during sleep in LGS patients. GPFA is not pathognomonic for LGS since it may also occur in focal lesional epilepsy, but GPFA is suggestive of LGS, especially when it is bilateral. Among patients with LGS who have TS as the predominant seizure type as opposed to predominant AAS, myoclonic, or atonic seizures, patients with GPFA and TS have a uniformly poor prognosis. 12 Our patient's family identified few TS; this contradicted our video-EEG findings of the patient. Although the seizure outcome was poor in our patient, her cognitive functioning was still normal. Some authors report that overmedication should be avoided for patients with LGS to prevent sedation, improve alertness, as well as to prevent iatrogenic increases in seizure frequency and status epilepticus. 8, 13 Overmedication might also contribute towards cognitive deterioration. Although almost all AEDs had been administered to our patient, no signs of overmedication were evident. Children with interictal SSW discharges have underlying diffuse structural brain injury and poor prognosis. 1 In our patient, although poor seizure control persisted, factors such as normal intellect with a fairly normal daily life (although with help from her mother) as well as the brief and subtle pattern of seizures without epileptic falls influenced the decision of avoiding surgical intervention. The influence of the constellation of SSW and GPFA with multiple seizure types (including AAS and TS) on cognitive functioning is unclear. Late onset of LGS and a usually brief and subtle pattern of seizures without epileptic falls might play a role in ameliorating some of the detrimental effects of LGS on the cognitive abilities of the patient. However, evaluation of other patients with late onset of LGS is necessary to test this hypothesis.
